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(54) GAS LASER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas laser 
which has high pressure resistance to laser gas and can 
obtain strong power by increasing the pressure of laser 
gas. 

SOLUTION: In a gas laser 1, laser gas whose pressure 
PL is higher than atmospheric pressure is sealed in a 
laser chamber 2, and a laser light 1 1 is oscillated by 
pumping the laser gas. A pressurized chamber 14 which 
is filled with inert gas whose pressure PN is lower than 
the pressure PL of the laser gas and higher than 
atmospheric pressure is installed. The laser chamber 2 is 
accommodated in the pressurized chamber 14. In 
another case, the outside parts of the laser chamber 2, 
which parts correspond to at least output parts 7B, 9B 
of the laser light 1 1 and to a discharge circuit 3 which is 
installed in the laser chamber 2 and excites the laser 
gas, are covered with the pressurized chamber 14. 




[Claim(s)] 

[Claim l]In a gas laser (l) which closes laser gas of a pressure (PL) higher 
than atmospheric pressure, excites the laser gas, and oscillates a laser beam 
(11) in a laser chamber (2), A gas laser (l) having had a pressurization 
chamber (14) which filled up an inside with inactive gas of a pressure (PN) 
higher than atmospheric pressure lower than a pressure (PL) of laser gas, 
and storing a laser chamber (2) inside this pressurization chamber (14). 
[Claim 2]Laser gas of a pressure (PL) higher than atmospheric pressure is 
closed in a laser chamber (2), In a gas laser (l) which emits outside a laser 
beam (11) which excited the laser gas and was oscillated from an emitting 
part (7B, 9B) of a laser chamber (2), Have a pressurization chamber (51) 
which filled up an inside with inactive gas of a pressure (PN) higher than 
atmospheric pressure lower than a pressure (PL) of laser gas, and by this 
pressurization chamber (51). A gas laser (l) covering at least the laser 
chamber (2) outside of an emitting part (7B, 9B) or a discharge circuit (3) 
with which a laser chamber (2) is equipped further, and which excites laser 
gas. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the gas laser which excites 
the laser gas of a pressure higher than atmospheric pressure, and oscillates a 
laser beam. 
[0002] 

[Description of the Prior Art]F2 laser is known, for example as a gas laser 
which excites the laser gas of a pressure higher than atmospheric pressure, 
and oscillates a laser beam from the former. F2 laser oscillates a laser beam 
with a wavelength of about 157 nm, and is used mainly as a light source of 
precision processings, such as laser lithography. Drawing 5 expresses the 
block diagram of the F2 laser concerning conventional technology. 
Based on the figures, conventional technology is explained below. 

[0003]In the figure, F2 laser 1 is provided with the laser chamber 2 which 
enclosed laser gas, causes discharge by the inside, and is oscillating the laser 
beam 11. Fluoride (F2) and helium (helium) are enclosed with the inside of 
the laser chamber 2 with the predetermined pressure ratio as laser gas. 
1 set of discharge electrodes 5 and 5 are installed in the specified position in 
the laser chamber 2. 

The top opening 12 of the upper surface of the laser chamber 2 is equipped 
with the discharge circuit 3, a part of laser chamber 2 is constituted, and 
laser gas is closed. The transverse fan 54 which sends in laser gas between 
the discharge electrodes 5 and 5 is installed in the specified position of the 
laser chamber 2. This transverse fan 54 is supported movably by the 
magnetic fluid bearing 55 and 55 fixed to the both ends of the laser chamber 
2, enabling free rotation. 

Power is supplied by the motor 56 connected to the magnetic fluid bearing 55 
and 55, and it rotates. 

And high tension is impressed between the discharge electrodes 5 and 5 via 
this discharge circuit 3, discharge is started from the external high voltage 
power supply 6, laser gas is excited, and the laser beam 11 is oscillated. 
[0004]The oscillated laser beam 11 penetrates the rear window 9 fixed to the 
rear end part (left-in-the -figure end) of the laser chamber 2. And total 
internal reflection is carried out by the rear mirror 10 provided behind 
[ external ] the laser chamber 2 (method of the left in the figure), the laser 



chamber 2 is passed, and the front window 7 fixed to the front end part of the 
laser chamber 2 is penetrated. The laser beam 11 which penetrated the front 
window 7 carries out partial transmission of the front mirror 8, and the part 
emits it outside. Thus, conventional F2 laser 1 has the almost same 
composition as excimer laser, and is oscillating the laser beam 11 with a 
wavelength of about 157 nm by setting composition of laser gas to F2 and 
helium. And since power of laser beam 11 sufficient as a light source for 
processing cannot be obtained in F2 laser 1 if the pressure of laser gas shall 
be the same 2-3 atmospheres as excimer laser, Power is raised by making 
pressure PL of laser gas one (for example, about 10 atmospheres) several 
times the pressure of excimer laser. 
[0005] 

[Problem to be solved by the invention] However, there is a problem which is 
described below in said conventional technology. 

[0006]That is, in F2 laser 1, since pressure PL of laser gas is large, the 
pressure differential (PL-atmospheric pressure) of the inside of the laser 
chamber 2 and the exterior (atmosphere) is dramatically large. Therefore, 
big power is applied toward the exterior from the inside of the laser chamber 
2, the laser chamber 2 expands or changes, and there is a problem that the 
optic axis of the laser beam 11 shifts. Since the discharge circuit 3 receives 
the power in the laser chamber 2 in which it is the biggest since the area of 
the top opening 12 is large and moreover comprises insulating materials, 
such as ceramics, it is difficult to fix to the laser chamber 2 firmly. The 
discharge circuit 3 is provided with many current introduction means (not 
shown) in order to supply high tension to the discharge electrodes 5 and 5 
which are in an inside from the exterior of the laser chamber 2, but it is 
difficult to fix this current introduction means to the discharge circuit 3 
which is an insulating material firmly. Since the windows 7 and 9 are formed 
with vitrified construction material, they are difficult to fix to the laser 
chamber 2 firmly. Although the magnetic fluid bearing 55 and 55 equips that 
inside with the magnetic fluid and laser gas is closed with this magnetic fluid, 
this magnetic fluid may be extruded outside with the pressure of laser gas. 
Thus, when the big power according [ the magnetic fluid bearing 55 and 55, 
the discharge circuit 3 including a current introduction means or the window 
7, and the component currently fixed to the laser chamber 2 of 9 grades ] to 
an above-mentioned pressure differential (PL-atmospheric pressure) is 



applied, there is a problem of separating from the laser chamber 2. It 
deteriorates, when the sealing means of not only these but an O ring etc. 
carries out long term use, and there is a problem that the component 
currently fixed to the laser chamber 2 separates from the laser chamber 2. 
Therefore, pressure PL of laser gas is raised and the laser chamber 2 which 
can carry out long term use is needed. 

[0007]This invention is made paying attention to the above-mentioned 
problem, and has the high pressure-proofing to laser gas, and an object of 
this invention is to provide the gas laser which can obtain strong power by 
heightening the pressure of laser gas. 
[0008] 

[Means for Solving the Problem and its Function and Effect] In order to 
attain the above-mentioned purpose, invention of Claim 1, In a gas laser 
which closes laser gas of a pressure higher than atmospheric pressure, 
excites the laser gas, and oscillates a laser beam in a laser chamber, It had a 
pressurization chamber which filled up an inside with inactive gas of a 
pressure higher than atmospheric pressure lower than a pressure of laser 
gas, and a laser chamber is stored inside this pressurization chamber. 
[0009]According to the invention according to claim 1, a laser chamber is 
covered by a pressurization chamber which closed gas of a pressure higher 
than atmospheric pressure lower than a pressure of laser gas. Thereby, a 
pressure differential of the inside of a laser chamber and the outside is eased, 
and power concerning a laser chamber becomes weaker. Therefore, a laser 
chamber is not distorted or a discharge circuit or a window with which a 
laser chamber was equipped do not separate. And since pressure -proofing of 
a laser chamber goes up, laser gas of a high pressure can be enclosed and 
power of a laser beam is increased. 

[00 10] In the gas laser which emits outside the laser beam which the 
invention according to claim 2 closed the laser gas of the pressure higher 
than atmospheric pressure in the laser chamber, excited the laser gas, and 
was oscillated from the emitting part of a laser chamber, It had the 
pressurization chamber which filled up the inside with the inactive gas of the 
pressure higher than atmospheric pressure lower than the pressure of laser 
gas, and the laser chamber outside of an emitting part or the discharge 
circuit with which a laser chamber is equipped further and which excites 
laser gas is covered at least by this pressurization chamber. 



[00 11] According to the invention according to claim 2, the lateral part of the 
discharge circuit is covered by the pressurization chamber to emitting parts, 
such as a window, or a pan at least. Thereby, it decreases the emitting part 
from which it is especially easy to separate, and that the pressure 
differential of the laser chamber inside and the outside of a discharge circuit 
is further eased when laser has a discharge circuit, and an emitting part and 
a discharge circuit separate from a laser chamber. Therefore, since 
pressure-proofing of a laser chamber goes up, the laser gas of a high pressure 
can be enclosed and the power of a laser beam is increased. 
[0012] 

[Mode for carrying out the invention] First, the embodiment concerning this 
invention is described in detail, referring to a figure. In each embodiment, 
identical codes are given to the same element as the figure used for 
explanation of said conventional technology, and the figure used for 
explanation of the above-mentioned embodiment rather than the 
embodiment, and duplication explanation is omitted. 

[0013]Hereafter, a 1st embodiment is described based on drawing 1 - 
drawing 3 . The block diagram of the F2 laser which drawing 1 requires for 
this embodiment, and drawing 2 show detailed structural drawing of the 
pressurization chamber concerning this embodiment. As shown in drawing 1 , 
F2 laser 1 is provided with the following. 

The pressurization chamber 14 which closed inactive gas inside. 

The laser chamber 2 which is installed in the inside of this pressurization 

chamber 14, encloses laser gas with an inside, and oscillates the laser beam 

11. 

[0014]The laser chamber 2 equips the front end part and rear end part with 
the front window 7B and the rear window 9B. Fluoride (F2) and helium 
(helium) are enclosed with the inside of the laser chamber 2 only for pressure 
PL with the predetermined pressure ratio as laser gas, and 1 set of discharge 
electrodes 5 and 5 are installed in the specified position in the laser chamber 
2. The top opening 12 of the upper surface of the laser chamber 2 is equipped 
with the discharge circuit 3, a part of laser chamber 2 is constituted, and 
laser gas is closed. The transverse fan 54 which sends in laser gas between 
the discharge electrodes 5 and 5 is installed in the specified position in the 
laser chamber 2. This transverse fan 54 is supported movably by the 



magnetic fluid bearing (not shown) fixed to the both ends of the laser 
chamber 2, enabling free rotation, and by the motor (not shown) connected to 
magnetic fluid bearing, power is supplied to it and it rotates. 
[0015]The laser chamber 2 is stored inside the pressurization chamber 14 
which closed the inactive gas (for example, N2) of predetermined pressure 
PN. At this time, pressure PN of inactive gas is higher than atmospheric 
pressure lower than pressure PL of laser gas. Therefore, the power which the 
pressure differential of the inside of the laser chamber 2 and the exterior 
turns into a pressure differential (PL.-PN), becomes smaller than the 
pressure differential (PL-atmospheric pressure) in conventional technology, 
and is applied to the laser chamber 2 is reduced. As for the oxygen density in 
the inactive gas in the pressurization chamber 14, in order to prevent 
absorption of the laser beam 11 by oxygen, it is desirable that it is 10 ppm or 
less. This pressurization chamber 14 equips that front end part (figure 
Nakamigi end) and rear end part with the front window 7A and the rear 
window 9A which penetrate the laser beam 11, respectively. As shown in 
drawing 2 , the opening 46 is formed in the whole surface of the 
pressurization chamber 14, and it has the flange 14A which has 0 ring 
groove 47 and the bolthole 48 in the outer peripheral part of this opening 46. 
With this flange 14A, it can attach with the bolt which the lid 14B which has 
the bolthole 48 does not illustrate, and the inside of the pressurization 
chamber 14 is closed to it with the O ring (not shown) by which fitting was 
carried out to the lid 14B in O ring groove 47. The guide rail 15 which has the 
guide groove 15A in the direction (the direction of Y in a figure) vertical to 
the optical axis direction (the direction of X in a figure) of the laser beam 11, 
and the two rails for movable rack 16 and 16 are mutually installed in the 
undersurface part of pressurization chamber 14 inside in parallel. 
[0016]And as shown in drawing 1 , the laser chamber 2 is being fixed on the 
axle-pin rake 19 provided with the rollers 17 and 17 which can run this 
rail-for-movable-rack 16 and 16 top freely, and the slide member 18 which 
fits in in the guide groove 15Aof the guide rail 15, and slides on the guide 15. 
This axle-pin rake 19 is being fixed to the pressurization chamber 14 via the 
stopper 53 with the bolt etc. which are not illustrated. 

[0017]The operation at the time of oscillating F2 laser 1 which equipped 
below with such a pressurization chamber 14 is explained. The exterior of 
the pressurization chamber 14 is equipped with the high voltage power 



supply 6, and it has connected with the discharge circuit 3. The high voltage 
power supply 6 impresses high tension between the discharge electrodes 5 
and 5 via this discharge circuit 3, causes discharge in the meantime, excites 
laser gas, and oscillates the laser beam 11. The high tension generally 
impressed to such F2 laser 1 is applied to pulse form, and the pulse 
oscillation of the laser beam 11 of F2 laser 1 is carried out. 
[0018]The oscillated laser beam 11 enters into the narrowband-ized unit 10 
which penetrates the rear windows 9B and 9A, and narrowband-izes 
wavelength of the laser beam 11 provided behind [ external ] the 
pressurization chamber 14 (method of the left in the figure) (wavelength is 
stabilized and spectral band width of wavelength is narrowed). The 
narrow-band-ized unit 10 is provided with the following. 
For example, two prism 32 and 32. 

The grating 33 which chooses the oscillation wavelength of the laser beam 11. 
By the prism 32 and 32, it enters into the grating 33, and diffracts, and the 
laser beam 11 which was able to expand the beam width is turned up and 
narrow-band-ized in the direction as incident light only with the same laser 
beam 11 of predetermined wavelength. At this time, a well-known etalon 
may be used for the narrow-band-ized unit 10 in excimer laser, and it may 
constitute it only with a dispersing prism. 

[0019]The laser beam 11 emitted from the narrowband-ized unit 10 
penetrates the rear windows 9A and 9B, passes the laser chamber 2 and 
penetrates the front windows 7B and 7A. And the laser beam 11 carries out 
partial transmission of the front mirror 8 arranged ahead [ of the 
pressurization chamber 14 / external ], and the part emits it outside. Since 
the laser beam 11 oscillated from F2 laser 1 is absorbed into oxygen in the air 
very well at this time, in order to prevent this absorption, the inside of the 
narrowband-ized unit 10 is purged by the inactive gas of for example, N2 
grade. As the two-dot chain line showed, the narrowband-ized unit 10 may 
be formed in the pressurization chamber 14 at the figure. Since the 
narrowband-ized unit 10 is in the inside of the inactive gas in the 
pressurization chamber 14 whenever it does in this way, it is not necessary to 
purge the inside of the narrowband-ized unit 10 with inactive gas. 
[0020]Next, a means to introduce inactive gas and laser gas into the 
pressurization chamber 14 and the laser chamber 2, respectively is explained. 
First, the laser chamber 2 and the pressurization chamber 14 are provided 



with a pressure survey means (not shown) to measure the pressure of the 
inside, respectively. And the inactive gas bomb 25 with which inactive gas, 
such as nitrogen (N2), was enclosed, for example as for the pressurization 
chamber 14, It has the inert gas introducing means which has the inactive 
gas valve 26 which controls introduction of inactive gas, the inactive gas 
piping 27, and the inactive gas connection joint 28 which connects the 
inactive gas piping 27 to the pressurization chamber 14. It is possible to 
introduce inactive gas into the inside of the pressurization chamber 14 to 
arbitrary pressures by this inert gas introducing means. The pressurization 
chamber 14 is provided with a vacuum suction means to have the vacuum 
connection joint 34 which connects the vacuum pump 30, the vacuum valve 
31, the vacuum piping 32, and the vacuum piping 32 to the pressurization 
chamber 14, for example. It is possible to carry out vacuum suction of the 
inside to arbitrary pressures by this. 

[0021] And the laser gas cylinder 35 with which the laser chamber 2 enclosed 
fluoride (F2) and helium (helium) with the predetermined pressure ratio, for 
example, The laser gas valve 36 which controls introduction of laser gas, and 
the laser gas piping 37, It has the laser gas introduction means which has 
the laser gas introduction joint 38 which introduces the laser gas piping 37 
into the inside of the pressurization chamber 14, and the laser gas 
connection joint 39 which connects the laser gas piping 37 to the laser 
chamber 2. It is possible for this to introduce laser gas into laser chamber 2 
inside to arbitrary pressures. The helium cylinder 41 with which the laser 
chamber 2 enclosed helium gas and the helium valve 42 which controls 
introduction of helium gas, It has helium introduction means which has the 
helium piping 43, helium introduction joint 44 which introduces the helium 
piping 43 into the inside of the pressurization chamber 14, and helium 
connection joint 45 which connects the helium piping 43 to the laser chamber 
2. It is possible for this to introduce helium gas into laser chamber 2 inside to 
arbitrary pressures. Furthermore, the laser chamber 2 is provided with a 
vacuum suction means to have the vacuum introduction joint 33 which 
introduces the vacuum pump 30, the vacuum valve 31, the vacuum piping 32, 
and the vacuum piping 32 into the inside of the pressurization chamber 14, 
for example, and the vacuum connection joint 34 which connects the vacuum 
piping 32 to the laser chamber 2. Thereby, vacuum suction is possible to 
arbitrary pressures in the inside. 



[0022]Hereafter, an example of the procedure which introduces laser gas and 
inactive gas into the laser chamber 2 and the pressurization chamber 14, 
respectively is explained using the flow chart of drawing 3 . S is attached and 
expressed with the following flow charts to each step number. First, after 
starting the vacuum pumps 30 and 30, opening the vacuum valves 31 and 31 
and carrying out vacuum suction of the pressurization chamber 14 and the 
laser chamber 2 to a predetermined pressure, the vacuum valves 31 and 31 
are closed and the vacuum pumps 30 and 30 are suspended (Si). Next, the 
inactive gas valve 26 and the laser gas valve 36 are opened, inactive gas is 
introduced into the pressurization chamber 14, and laser gas is introduced 
into the laser chamber 2, respectively (S2). It is necessary to make it 
pressure PN1 in the pressurization chamber 14 not exceed pressure PL1 in 
the laser chamber 2 at the time of this gas introduction. It is good to control 
the speed of a pressure buildup so that the pressure differential (PLl-PNl) of 
the inside of the laser chamber 2 and the exterior (pressurization chamber 14 
inside) and the pressure differential (PNl-atmospheric pressure) of 
pressurization chamber 14 inside and the exterior (atmosphere) become 
always almost equal during gas introduction. That is, it is preferred to be 
referred to as about one PL1=2PN. 

[0023]And the inactive gas valve 26 is closed in the place where the pressure 
in the pressurization chamber 14 became predetermined pressure PN (for 
example, about 5-6 atmospheres) (S3). And the laser gas valve 36 is closed in 
the place where the pressure in the laser chamber 2 became predetermined 
pressure PL (for example, about 10 atmospheres) (S4). An order of S3 and S4 
may become reverse. Laser gas is enclosed with the inside of the laser 
chamber 2 which inactive gas was enclosed with the inside of the 
pressurization chamber 14 by pressure PN by the above step, and was 
installed in the inside of the pressurization chamber 14 by it by pressure PL. 
Pressure PN of the inactive gas in the pressurization chamber 14, Although 
not restricted with 5-6 atmospheres, it is most preferred to consider it as 
about PL=2PN so that the pressure differential (PL-PN) of the inside of the 
laser chamber 2 and the exterior (pressurization chamber 14 inside) and the 
pressure differential (PN-atmospheric pressure) of the inside of the 
pressurization chamber 14 and the exterior (atmosphere) may become 
almost equal. 

[0024]According to this embodiment, the axle-pin rake 19 and the laser 



chamber 2 are separated from the pressurization chamber 14 by removing 
the stopper 53. And it is possible to let the axle-pin rake 19 slide in the 
direction of this side (the direction of-in figure Y) at right angles to space [ in 
/ for the rail-formovable-rack 16 and 16 top / drawing 1 ] , and to pull out the 
laser chamber 2 from the inside of the pressurization chamber 14 to the 
exterior. When pulling out the laser chamber 2 in this way, in order to 
prevent laser gas leaking, it is good to introduce helium gas and inactive gas 
into the inside of the laser chamber 2 and the pressurization chamber 14 to 
an atmospheric pressure grade, respectively. The same procedure as the flow 
chart shown, for example in drawing 3 may be sufficient as this introductory 
procedure, and it is made into pressure PN=PL= atmospheric pressure in the 
figure, and should just introduce helium gas into the inside of the laser 
chamber 2 instead of laser gas. And the vacuum connection joint 34 which 
has connected the vacuum piping 32, the laser piping 37, and the helium 
piping 43 to the laser chamber 2, respectively, the laser connection joint 39, 
and helium connection joint 45 are loosened, and each piping is removed 
from the laser chamber 2. After removing the wiring for introduction of the 
current which is not illustrated, etc., the laser chamber 2 is pulled out to the 
exterior of the pressurization chamber 14. 

[0025]As explained above, according to this embodiment, the laser chamber 2 
was stored inside the pressurization chamber 14, and the inactive gas of 
bigger pressure PN than atmospheric pressure is enclosed with the inside of 
this pressurization chamber 14 smaller than pressure PL of the laser gas in 
the laser chamber 2. By this the pressure differential (PL-PN) of the inside of 
the laser chamber 2 and the exterior, It is rare to become smaller than the 
conventional pressure differential (PL- atmospheric pressure), and for the 
laser chamber 2 to expand, for the optic axis of the laser beam 11 to shift, or 
for the windows 7B and 9B and the discharge circuit 3 to separate from the 
laser chamber 2. Even if this uses the pressure-proof low laser chamber 2, it 
is possible to raise the pressure of laser gas and the power of the laser beam 
11 can be increased. 

[0026]The laser chamber 2 is carried on the axle-pin rake 19 provided with 
the roller 17, and it lets this axle-pin rake 19 slide on the rail for movable 
rack 16 and 16, and enables it to pull out the laser chamber 2 from the 
pressurization chamber 14. The help who is easily exchangeable and 
requires the laser chamber 2 by this at the time of a maintenance can be 



saved labor. 

[0027]High-pressure gas is enclosed with laser chamber 2 and pressurization 
chamber 14 inside, and it gets hot with the heat generated from the laser 
chamber 2. In order to cool this, it is good to contact cooling methods (not 
shown), such as a Peltier device, to at least one external wall surface of the 
laser chamber 2 or the pressurization chamber 14, and to cool these. It may 
be made to replace the specified quantity continuously or intermittently by 
the inert gas introducing means and a vacuum suction means, although the 
inactive gas of pressurization chamber 14 inside is always good as for the 
stop end, maintaining predetermined pressure PN. Thus, it becomes possible 
to cool the laser chamber 2 from the circumference by replacing the inactive 
gas which got hot. Or after taking out inactive gas to the exterior of the 
pressurization chamber 14, it cools by the cooling method which is not 
illustrated and may be made to return to the inside of the pressurization 
chamber 14. 

[0028]Next, a 2nd embodiment that starts this invention based on drawing 4 
is described. In the figure, the transverse fan 54 which sends in laser gas 
between the discharge electrodes 5 and 5 is installed in the specified position 
of the laser chamber 2. This transverse fan 54 is supported movably by the 
magnetic fluid bearing 55 and 55 fixed to the both ends of the laser chamber 
2, enabling free rotation, and power is supplied to it by the motor 56 
connected to the magnetic fluid bearing 55 and 55, and it rotates. And in this 
embodiment, the exterior of the discharge circuit 3 which closes the top 
opening 12 of the laser chamber 2 is covered, and the small pressurization 
chamber 51 is formed. This pressurization chamber 51 equips the whole 
surface with the opening 46, and is provided with the flange 51A which has O 
ring groove 47 and the bolthole 48 which fitted O ring 49 into the outer 
peripheral part of this opening 46. And this flange 51Ais fixed to the bolthole 
(not shown) in which it was provided by the upper surface of the laser 
chamber 2 with the bolt 52. This is closing the inside of the pressurization 
chamber 51. 

[0029]The same small pressurization chambers 51 and 51 are arranged also 
to the exterior of the magnetic fluid bearing 55 and 55 of laser chamber 2 
both ends. The small pressurization chambers 51 and 51 provided with the 
windows 7A and 9A which penetrate the laser beam 11 are arranged also to 
the exterior of the windows 7B and 9B, respectively. These pressurization 



chambers 51 are provided with the respectively same vacuum suction means 
and inert gas introducing means (not shown) as a 1st embodiment. And 
inactive gas is closed by predetermined pressure PN inside the 
pressurization chamber 51. 

[0030]As shown in the figure, it replaced with the narrow -b and -i zed unit 10 
and the rear mirror 52 which carries out total internal reflection of the laser 
beam 11 is arranged. Thereby, although narrowband-ization of the 
wavelength of the laser beam 11 is not performed, the power of the laser 
beam 11 increases. 

[003l]Thus, according to this embodiment, the outside of the magnetic fluid 
bearing 55 and 55, the discharge circuit 3, and the windows 7B and 9B is 
equipped with the pressurization chamber 51 which closed the inactive gas 
of predetermined pressure PN, and the circumference of these components is 
covered. Thereby, the pressure differential of the laser chamber 2 inside and 
the outside of the magnetic fluid bearing 55 and 55, the discharge circuit 3, 
and the windows 7B and 9B turns into a pressure differential (PL-PN), and 
decreases rather than the pressure differential (PL-atmospheric pressure) of 
conventional technology. Therefore, since the power concerning the magnetic 
fluid bearing 55 and 55, the discharge circuit 3, and the windows 7B and 9B 
from which it was easy to separate is reduced especially conventionally, it 
becomes difficult to separate from these from the laser chamber 2, and it 
becomes possible to increase pressure -proofing of the laser chamber 2 
efficiently. F2 laser 1 is miniaturized compared with the form which stores 
the laser chamber 2 whole like a 1st embodiment in the pressurization 
chamber 14. At this time, the construction material of the laser chamber 2, 
board thickness, structure, etc. are strengthened, and also to high-pressure 
laser gas, distortion of laser chamber 2 main part is small, and is making. 
[0032]Although the case where laser gas was made to discharge via the 
discharge circuit 3 as an excitation device of the laser beam 11 was taken for 
the example in this embodiment, it is effective also to the laser of not only 
this but laser excitation, or the laser of electron beam excitation. In such a 
case, what is necessary is to cover only the circumference of the windows 7B 
and 9B by the pressurization chamber 51, for example. Although the laser 
beam 11 illustrated the windows 7B and 9B as an emitting part emitted from 
the laser chamber 2, it is effective also to the laser of a form which fixes the 
rear mirror 52 and the front mirror 8 to the laser chamber 2 directly, for 



example. In that case, what is necessary is to make the rear mirror 52 and 
the front mirror 8 into an emitting part, and just to cover the circumference 
by the pressurization chamber 51. Although the magnetic fluid bearing 55 
was illustrated as a power introduction means which introduces the power of 
the motor 56 into laser chamber 2 inside, it is not restricted to this. 
[0033]In this embodiment, although the circumference of the windows 7B 
and 9B, the discharge circuit 3, and the magnetic fluid bearing 55 was 
covered by the pressurization chamber 51, it is not restricted to this. That is, 
by degradation of this sealing means, etc., as stated to the clause of 
conventional technology, the component currently fixed to the laser chamber 
2 by the sealing means of an O ring etc. may separate from the laser chamber 
2, when big power is received. Since this is prevented, this embodiment is 
applicable to all the portions that receive the pressure of laser gas. For 
example, what is necessary is just to prepare such a pressurization chamber 
51 for the case where piping, wiring, etc. are introduced in the laser chamber 
2, around each of these introduction means. If such an introduction means is 
summarized in the approximately same part of the laser chamber 2 and this 
is covered by the one pressurization chamber 51, there will be little number 
of the required pressurization chamber 51, and it will end. 
[0034]In each above-mentioned embodiment, although explained taking the 
case of F2 laser, this invention is applicable to the gas laser at large whose 
pressure of not only this but laser gas is higher than atmospheric pressure. 
For example, even if it is the excimer laser whose pressure of laser gas is 2-3 
atmospheres, by applying this invention, it becomes possible to increase 
pressure -proofing of the laser chamber 2, and the reliability of equipment 
improves. 

[Brief Description of the Drawings] 

[Drawing ll The block diagram of the F2 laser concerning a 1st embodiment 
of this invention. 

[Drawing 2] Detailed structural drawing of a pressurization chamber. 
[Drawing 3] The flow chart of an example of the procedure which introduces 
gas into a laser chamber and a pressurization chamber. 

[Drawing 4] The block diagram of the F2 laser concerning a 2nd embodiment 
of this invention. 

[Drawing 5l The block diagram of the F2 laser concerning conventional 
technology. 



[Explanations of letters or numerals] 

F2 laser, 21aser chamber, 3:discharge circuit, 5 : l: A discharge electrode, A 
high voltage power supply, 7:front window, 8:front mirror, 9 : 6: A rear 
window, A narrowband-ized unit, 11 laser beam, 12:top opening, 14 : 10: A 
pressurization chamber, A flange, 15:guide rail, a 15A:guide groove, 16 : 14A: 
A rail, A roller, 18:slide member, 19:axle-pin rake, 25 : IT- An inactive gas 
bomb, An inactive gas valve, 27:inactive gas piping, 28 : 26- An inactive gas 
connection joint, A vacuum pump, 3l:vacuum valve, 32:vacuum piping, 33 : 
30: A vacuum introduction joint, A vacuum connection joint, 35 laser gas 
cylinder, 36 : 34: A laser gas valve, Laser gas piping, 38 laser gas 
introduction joint, 39 : 37: A laser gas connection joint, 41= helium cylinder, a 
42:helium valve, 43:helium piping, a 44:helium introduction joint, 45: helium 
connection joint, 46:opening, 47:0 ring groove, 48:bolthole, 49:0 ring, 
5l:pressurization chamber, a 51A:flange, 52"-rear mirror, 53:stopper, 
541ransverse fan, 55 Magnetic fluid bearing, 56 : motor. 
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[Drawing 5] 



(i9)B#jflf&fFJt up) 02) Q ^ *|2p =^ Q $g (a) di)#irms^w#^ 

#^2000 - 223757 
(P2000- 223757 A) 



(43) &MB M2^ 8 £11 0(2000. 8. 11) 



(51) IntCl. 7 




F I 


f-?:H*(#*) 


HOIS 3/0 


36 


HOIS 


3/03 J 5 F 0 7 1. 








^f§;£ H^^CD^2 OL (^7 M) 


(21)£H(fi#*f- 


^^¥1 1-27048 


(71) fcttiSA 


000001236 












*mW2fi 4 0(1999.2.4) 










(72)3l?li# 


a 








#*JilK¥*ifOJ!Bi200 «gt^4bj^« 
















mm mm 








tt*Jil*¥#TfOJ!Bl200 tt&dlt/M&tl 






























F^-A(##) 5F071 AA04 AA06 DD08 EE01 EE04 








GC05 JJ03 JJ05 



(54) BSH«>**M ^fXk-Hf 



(57) *SKiro!Bi*KW«c«*F2u-lfB««ia 

[mm] v~ if#*£^6St«JEE£lrU V~f 

Lx^-^m utmk^&tixv-^nza^x. 

i± § 4 y -iff - ^ y a' 2 fix v -f-'^'x £ a 

m-h imm 3 1 ow^* » * 2 jwkso t \ ^ 




( 2) 000-2 237 57 ( P 2 0 0 0 - 2 2 3 7 5 7 A ) 



JMBLTy-^m^^fiS-frl^'xy-- f(i)tij 
i 9 i> S^Eft ( P N) c^vStttf x Lfc^fEf-* 

wu^tmmt #z y- f (i) . 
[if*H2 ] ^-ff^yA-(2) mz±%j±£ o t>m 
v ^etj (pl) <7>is~rtfxi$i± i , ■t ^y — r^\x * 
Sj£h l t y-ifft (ID £ y— f f-r (2) 

«;^-HfX?X(7)E*(PL)j;'9tffi<. #>oAME 
=fc 0 t^E*(PN)^*gtt#x£^tiU^Ef -v 
yA(5i)*fl|i, 

i<^Ef ^yA(5lHcJ;-3T. >^£I1^(7B, 

9B) t , xt±s £fcu--r**yAGHcg*3*a>- 

[0001] 

y-lffcttt*. 
[0002] 

-"ftfXfclSLTU-" f^f^fS^^xy-ifA L 
WiffF2U-W33ItifCV^ (> F2U— - & 

(i, F2y-- f^Ml^ilLTfc'A 

[00 03] InlHtefcWC F2P- If 1 (i, y~ if^X 
£*fALfcy-if f ^W^'2 £ffi_. <5-tf>«Cft*£ 
jg^LTy-ifftl l£3&jg3tfTVv&. y— ff^y 
^'2t0md±. y— *f#Xt (F 
2)k^'J7A(He)fc «&0E7JJtT^A£tlT 

ts 0 . u-f WcoFJrSfiBCtt l ffl^«m 

S5, 5^'fM§tLTUS 0 ff-^y^'2<7) 
Affl^AHIflPSP 1 2«^€0^3^fi^4ilTfe 

0, y — ff>^y^'2cO-gP^SfiScLTU— ffj'^m 

ihi/n*s. ifc, y— f^^y^*2^0f^fi«fcfi. 

1. -- >f^r>*i^ 5 , 5 ists* o atms? r y s 

41ffi.mtiX^&. ;«Ii£7ry54(l y-iff 
* yji 2 «BStK§ll/-cIttlft«S 5 5,55 

5, 5 5fc^3*lfc*-*5 6K±9il*£{!^3*l 



TUBErTS. -5AT, ^MbEHi?6^<A i«t 
W3HLtfttti5, 5iatffimES:EPJllL. fit 
W&jg^LTy-iftfxfcJijgU y-ifftl lSriai 

[0004] HfitAy— f±i Hi. y-iff+yv* 
2 ^mhus ( w^imm. ) tase § nit u r v < y f ? 

9£ji3frf& 0 ^LT, U—fi-^y^2(D^mk1f 

( n^sdj ) tait^n^ y7S7-io x±m $ 

*U y— f^YyA2£iffi§LT. y-iff ^*yA2<?) 

yF55-8&^^tT. ^ffy-mimm^z^m- 

h„ zntoiz^ $&k<7>F2]s~ f mxdfyvy-if 
ht5{ffi«cDf§j££WLTi^ y-if#Xc9ffiJig£F 
2tHeftl>;fctj;D. I^IM 5 7™^-^ 

U-Hf^'X£0E^^X^^Vlx-Hft|B|^2-3 
5CEEfc-tS t , SDXM^iii: LTS^l'-ifJt 1 1 

pii^y-ju-^comcoEji mini omm®. 

[000 5] 

[0006] bp^f2u— !f i fctswni, y— tf^'X 
c7)Etj p l tf -k # v tc y — f f - -t y a* 2 to i*i§|5 t ^f- 
s k^E^s (pl-a^e) mmz±^ 

\\ ZcOfzfo.. U~^^yrs2mm^^mz\t]^ 

mi. u-iffti i^iw^^a^wi^. 

K^»3{±, ±ffilHPi?l 2^ffiW^Atv^ 
ftt, y— tfA^yA^^^T-fttA^^Tj^gft, L 
^t-t^s -/m^mmm-m^fixuhtz^z^ y 

-iff - y y ; \* 2 tH^t5 ; b tiWMXfo h . § 
mm0^3ii, ^€E&y— fff^yA'2co^gp 

#A^f5 ( Hg^-f ) S- T V ^ ^\ i <7)€fl« 

ss: mmmxfo i i&mm 3 tai miz m nth w 
mmx-fo 1 . t tz . «7 ^ y f •? 7 , 9 ut# 5 x^oww 
T«§tiT Jtftt. y-f 1 ' f ^ y^'2 t;?iElt;El 
fet&zt &m?c$> s . a , HffilMiS 55,5 
5{4^«™c»Hft&fI^Tfc 0 . ;«itt» 

lot y-if &^it lt i ^ t>\ 1 emmfitktfis 

S . r«± 3 ic, ®l4^ftfflg5 5,5 5. «^#A¥ 

(PL-AME) {z£Z,±%?M^h^tzt^{z. y 
-if f -v y^frWti&t^? mm s $> ho ZMz 
(i. o >j y^coSih^#'W B 1ffi 
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ZVtzib. !T#Xc9JEE3jPL£i6W>T, JUffili] 
ffifflT" # £ y — If f -v yA 2 j&i&B t & nt^S, 
[00 07] #&nj3t4. ±iB<7)l?MU;3fg LT3r$ft 
fc&OT&O, y-fmfcMtl>^«E£*U F 
-^tfznEXZmfo&ZkX^^v-m&Zktf 

~*im%#xis~f*m&t& ; t mt ixu& . 

[0008] 

mmm-htz^z, tmmi^wmt. y-iff ^y 

rmz±%EX 0 fcKyE^y-^'X-^iitU <e 

■mtswc, pmrF-lf^X^E^OiffiC *^ 
±MEX 0 fc^E^^Stt^^m^Ef -v 
w^fflli, ^w^Ef ^y^ftSi^y-- ffty^" 

fcJRttlyO**. 

[00 09] !f*iM 1 lz$ffl<7)ffllfc£tU£. V— f f 
^y;\'£y-1f#X<7)E;JjJ: 0 iffi< , *o*St£Ei 0 
i>s^E^#x£!lfitU^Ef +^lr>TH 

So initio, y— *ff ^y^'^rtfit^iJtoE^i 

ot. y— ?^>m^.A,m, u-^i-^y^izm 
mtifzumm^iy * > f vm-tih X5%c\k m 

i\ %IX, *f'f^yA'oBE^_h^l»o-C-\ 
ffi^jco U-WX mx-t h Z k , y-1f ft^A 

[ o o i o ] ttz. m&2 iztmcomm. y— r f 

— f f * yA'^ftlfSi^ A^an=fttH-|> #x u— Ft 

Ei 0 fc^yE7i^£tt#x£^ijtL^Ef 

<Ii04Ef -tW^^^t. ^=5r< t^mS+SR 

> , xt ± § & tc f — f : f -v > > mm $iixv — r # * 

£BliBtfti«lllK t ^F— tT f ^ ^^HfflSrS^ T n 

[ooii] wmt2 {zim<n%mz&K\i, >y%< t 

S5&4Ef ^y^z-m^x^h, ztitzx*)^ mz^yti 
*t^m&*. v-^wmmm^thm^z^ 
t> izficmmm. y--r f ^ ymm k m\ k nmum 

tnz. m->x, u—f^yj^ms. 

[00 12] 



[0013] jar. 0 1 -S3 izm^x. m 1 uss^ 

fll.5rf.K0ft l> , 0 1 is , ^liilK^S F2k-Hf<7) 

«el m 2 (±^iH0Bffitffi s ^Ef ^ y ; ^pihs 

jhH^^LTV^ 0 aitTStiot. F2Wfl 

i±, ftgnzftmtfz it m± L/i^-Ef * y^' 1 4 1 , 

f^HIAL, tf'^1 l^^jf^^^-tf'f-v 

[ooi4] ^— f'f -vyA'2(i. ■ftofr^tflS^ 
t» 7nyh'>^yK'77B&y'U7 1 7^yK T >9B^ 
ffi^tv^s. f'f -ryA^coWdi, y— tf'^'x 

fcLTWitr7-y*(F2) t^U^A (He) fcjWJf 

^EMtx\ EJiPLtamxztixti^. y— f'f 
^ yA'2 rtwm^fiMtfi l 5 , 5 tmw. 

ZtlX^h. tfz. fff- -vyA'2tO±ffi<7)±MHP 

an 2t{i^€0^3^'fii^ixTi5 | 9, y— f'f -^y 
A'2£0-gE^s^tty— f#x££f±LT^i> 0 y- 
-r f y y; < 2 ft^Bfgfflf y— fax ^jiiii 
5 , s mizm *) at? kss 7 r y 5 4 ti-r ^ s . 
^«jta7ry54ii, y-^f'f ^y^2contQmzm 
^titzwmwm (m&t) ^x^xmsmz 
n&ztixti*). mmm&izimzttfz*-* m 

[0 0 15] tfz. V— f'f^yA'2(±, FJtS^E^P 
NO^StttfX (Mi.ifN2) &SihL^#Ef 
4««cKtt$iiT^I> 0 lcofc#. ^vStt^xcoE 
^jPNfi, y-^'xcoETJPLJ; Ot>ffi<, ii^KkSSS. 

^mk^kcoE^mtm^m (pl-pn) k%n. m 

*mi£tsttim£ ( Pi-±%E) X 0 t./h3 < * 
^•cy-^f ■vy^*2t^5^^ffi^$iis 0 s§ 

inU lcoffiJR*R&±-r5^*6, 4Ef^ 
y^*14^^vSft^x^gJSiftSt±, 1 OppmOT 

tusgp (iwa) ta»y mmy— tf'^i 

l^Sfit" S7nyl^^ yF7 7A$.tPJT7^ yF 

> yi4^> -\mzimut\>4 bymtii^hz&t) , z<n 
mum 6 <mm>nz , o u y ^S4 7 b ?L4 

8Sr*-rS77yy'14ASrfi|xTV^o I075yy 
1 4 A £ (i , df;PML48*^TtS^14B #'H^ L£ 
V ^> F t i o TJX 0 #(t^T"S> 0 , S 1 4 B k O U 

y^"ii4 7 nzmsztiiz o u y ^ ( m^tt ) t ^ x 

0. ^-Ef +^^14c0rt»*SjhLTV^. ^ 
£Ef-ir>'^*14|*}S<OTiSa5t(i, U-if^l lcO^Ott 
(HtpXTTfr) fc^H^^I (a^YTT^l) fc. # 
A Fi* 1 5 A £ ftt 6 ^/W Kl/-;H5t, 2 *O^T 
y-;n 6 , l 6 fc^^tyffiH^fSMSixTyi.o 
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[0016] •fL-T, MUz^tioizU— f^yA 
2(4, C\<DffiiV-]Vl 6, 1 6_h£^Tg£&n-7 
17, 1 7k. tf-'f FF-/H 5cDj5T>f Kill 5 A fit 

tth f 1 5 s- jgirr sjsiftgpw 1 s t imttz 

19J4, xb.yv\°5 3£^LT. H^L&i^FF^t 
^T^-E^yA'14t@g$tr0^ 0 
[0 0 17]J^Tt, iOio&^E^yA^HI 

§ . ^e^ mmzimsmm e t>ti 
commmm 3^i\ ixmrnmrn 5 , 5 dstcsiEik mm 

U ^«^€^e^LTP-^'x^Ji@L, F- 
1f36l l£%jg$« 0 ft, -ftt;^i'5!SrF2U- 

^H;EPjD§#ll>S€E(i^VkX«tI]ni^i'U F2F 

-if l «F-^ l l (4A/ux«t.g> . 
[0 0 18] ^JgUtU— 1(4, l/T^yF^ 
9B, 9A£jt$L, 5-E3-ryj<14<Ditom% (M 

ran \zmtft>iitzv- -fxi 

& ) , »pSR^bi--y b 1 oizmti. $mm.*=L 

v M 014, Mllf2mcor ) JXM,3 2 , 32k, F- 
1 1 «0fHi»^*aH?'t4 TV— r < y?3 3 b £ 
fflSiT^S. TUXA3 2, 3 2ti-5T-t<0t-AB 
£&tf S>fc.fcF— toe 1 1 (4, TV-r < V73 3 fcA 

bsmmte--*/ m 0(4. x^s^u—mtsvvc 
[0019] m&miti---/ v i oi^ffiit/^-f 

#1114, U7^^^9A, 9B£31i§LTF— f 
f-vyA2£3ffiSU 7nyb^^K^7B, 7A£ 
Sii-fl-o ^LXV—fJtl 1(4. 4Eft^l4« 

^co-^mmzmt^, zcotz. F2F— fi& 
t>mkLtzv~^m K4. ^%*cr)wmt,zimz&< 

b i ocofommz-i$N2mco^i&<\itfxi l z£^z^~ 

\±+k >ai 4 mzmimtJ-- ■■> v 1 o -sistt-r l x 

IK ;«i5ttilH; $S^fcx->y F 1 0*s^t# 
J±^^y^4 4^^Stt^'xc7)«:$)SW\ ^ 

>y f i o^rts^^ssfeyw^-s^-ftjess 
[0020] act, 4E^yAi 4atfi^— ff-vy 

v * 2 ^^m^^tt^'X&VV-iP^'X £$At 
f^yAi4(4. mm^ft^E7l£»f&E 



^yAi4(4. #JiJ4M« (N2) WW 
A§ii£^iStt#x#y^2 5 k . ^*§te#xcD*IA£ 
n y F n-/F^£TiStt#xA/k7' 2 6 k . T*£tt#x 
W»2 7 b . >RStt#;*R^2 7 s-^E^-r yA 1 4 £ 
8KtS^?Stt#.X88®ffi¥ 2 8 k £^nr«£tt#X 

#A#a^fiix.Tv^ . zco^mm'xmx^mzx 

0 . ^-EiF^yA 1 4 cOflSJKffiSOJEE* t T"T*Stt# 
4(4. M^(m^yT30t. K^A';k7"3 lb. M 

mm3 2 b . MmiV3 2 z$-j±^y;< 1 4 mm 
■f$>mmmm^3 a t ifttzmzm^m zmi 

[0 02 1 ] ^LTF— ?'^-vyA2(4. 

(F2) k^U^A (He) bm&coKMtX-iiXL 
f;^«74>'v3 5t. I/-Hf^XWSA^nyF 
P-iU-T^ \y~ •fi3X)<.)V^3 6 t . F— *f'^'X@S i t3 
7k. F— tf'^ffi^S 7£4JEE?-vyAl 4c7)f*lgp(; 

stA-f s f— r xrx»A«¥3 8 k . f— r iimm3 

7 F-»f>^ yA2 fcBSttti. F-»f' ^X®»^3 
9k&fl-TI»F— , f^'x^A^I5^fii.-C^I»o ifit 
± 0 . F— ff^'x&F-if^-vyA'2^i!tf£EiOE^ 

a -c^A-r hz\b iMmxh & . * fc f-t^-v y^ n* 2 

(4, He^JfAUHe^Mlfc, He^ 
#A^3yFn-;F-r§HeA;F7'4 2k, HegS*4 

3k, ueWM4 3i^-Ei-^y^i 4mmzmx-t 

lUemxm^44b. Hege^4 3^F— tf'^^yA' 
2 tflSWS H e SMI8¥4 5 k fr^TTS H e »A^IS 

2 ^5(;fi-.e^E.ij s -c-SA-ts - k ^"'i iiir i5 
^tF-Hf^yA"2(4, Mlim^yr30b. m 

SA;k7"3 1 k , ^SSdWS 2 k , *SffiW3 2 ^^-E 
fty^'l 40«:#A*t£«S>»A»3 3 k, * 

^1=3 2 ^F-^^yA^^iet-^EMS^I^ 

0. ^«^*fiSoE7jST"*^[^^T"$>l> 0 
[002 2] FIT. F-^^yA'2&y'4E-f f^A* 
1 4t, ^ixmF-Hf'^XS.^Stt^X^»At-|> 
#J8«0-M^. H 3<7)7 n-^^-F^Wffl LTlMt- 
lilT«7a-f-^-FT14. #X-r--y7°#-f- 

U »^A/F7"3 1,31 SriH^T, ^E^^yA'l 4 

f*. *SA>7"3 1 , 3 1 ^Wt, *ffi^°y7°3 0 , 3 
0&#±-TI» (Sl)JWy T*S'[fc7"XA7k7"2 6& 
lXF-if^^A;F7"3 6 ^|f1# , ^E^-^ yA 1 4 

tiftiMA-t* (S2). iy)/7"x»A^fc(4, 4E^ 
^yA'14 f^^ETj p ni^f— *f>-r yA' 2 rty)E7j p 
Liz im^^oiz-t ttz, D'^mx 
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tplZU— f y A' 2 c7) |*]g|5 fc ^SI5 ( 4E-f -T >-^' 1 4 
IW tC0E.jj£ (PL1-PN1) &t^-E^y^i4 
ft^fc^ temmm (PNl-AmE) s 
fc{ Jff^ L < J: o tz&ftJJ&z t - H £■ 3 y h n 
-;H-S<o**iv\ HPfe, PLi=2PNiSSfc-f.g,<W 

[00 23] -f-LT, ^EftyA l 4 ftOE^FJrjg 
tOE^PN (MiJs5~6§U±f£g) t3=5rr>3tfci-5» 
T\ ^Stt^'XA'^7"2 6^fflt4 (S3) . *LT. 

ft^E7J^'FJr5t«E7J pl (M^tfft 

10ME) ££7, U-f^A';l,7"3 6^ 

ffltS (S4) . S3fc S4fc<7)]I/?#«&&i§ 
fiLheoxf vrtiO, -5iEf-vW*14£> 
M;fi^Stt#y ^E^J P NT$f A3*u * tz^K-T 
v y a' 1 4 w tiM § ft*: y-if ^ - v y a- 2 to flat 
fcli. U-lP^**EftPLTSAS*i.4. ft. 4E^ 
A-yA'14F^WStt^X^E*PNi±, 5-6mEt 

& (^E^^yA'14^) fciOE^M (PL-PN) a 
t^-E^yAl 4£0rtl?^ha? (AM) fcO£E*H 
(PN-^E) WfL<WJ;3H, PL=2PN 

[0024] trz^mmmm^xtiif. * h v^s 3 * 

ii, 4E^y^'14j^^f£ftl>o -tLT. ^rrX 

^19*,^-;H6, i6±*0ifcis(t4ttiB 

£4E^ CDrt«3&» ^Jf^a I % ffl 

■fii:*rnrteTftS. ft, .I^iotL— >f^yA"2 

y_Hf^yA2M^E^y^'14^|*|fU;y -tft. 

^fiH e tixm&rtmtfx z±mmm±xmx ix 

n _^_ ^ t «t < , WyBWCE^P 

N=PL=AMEt U f^<0fW)"3tHe^ 
X £ V -f ^ y^' 2 eOpMSPt^EA-rS «t 3 tytiltfi: 

v\ *lt. y— tf'-f-r y^^^KMlE* 32. y— f 

SW3 7 , &tfH eUW4 3 £*;h/mSK I/O 
£^t^#3 4 . U -Hfg^JS#3 9 . MHefSi 
^ 4 5 £ Sift T <e ix^iXVMM £ V — f f-v y S' 2 ^ 6 
. i*y H^L^^€Mco*Affl^EH^t"t^L 

[00 2 5] £l±.M B MLfzi. o t, Wit J ft 
H\ y— f^yA'2£4E^yAi 4<?)rtaifcJKHi 

^A#£E*PN^Stt#x£i4AL-O^ 0 £ft 

tiOs y-^^y^^cortiifc^gptcoE^ii (p 

l-pn) *t, f£*y)E^S ( PL-AME) ±0W 



<&9. y-ff^y^ 2 ^Bsstxy-^i i<rm 

Wfhtl ^yF-77B, 9B^St»3#V 

-if y; \* 2 ipmtdi >ot&zk \.\ ttz. 
ztUz£*). m&M^V-^^yr\2iimLX 
h . I -VifAtoW} Sr±H ! l> I > j&ngit?a '.) . V - 

[0 02 6] §4ty y-ff^yA'2Jn-7l 7 

ffw;n6, i6±T*6-rr, y-fftyA'2j 

^■E^-^y^'14*^?|#ffi^l>j;5tLTU|, 0 ^ix 

tj; o . y— f-f ty^2 ^^a^Ji^T* •? . * 

yy-i-yxmmtlA^-MMtx^^. 

[0 02 7] ^, y— fi~^y^2m/^m^y^i 

4ft&ttzimm(?>tfzffmx2tixt5 o . y— f>^y 

ffl-rs/ifta±. y— »f^^yA'2Xii:#Ef-vyA'i 

Sfciiy t/i. MftyA4 4«^i£tt^ 
li» fttStflJOtLTtiv^* 1 , FifSE^PN^fSo 
=t d t L*3&*fe , ^Stt^x*A^^«S?[^^ 
tci: ^T0fS*&ji^SM^(iffiT«;A^i#x. & J: a 

^^ftifcj&fartgi:**. ^£tt#*£4E 
^yA4 4(7)»cK , 9tiit/-cf*t, H^t^r^^ai 

#atci-5-cjftaiL. 5-j±^y^i 4coftmzmi-£ 

olzlXhXW. 

[0028] JJCfc, 04 fc£^T#f&BJfcffi£SS2!g 
ill l rfii'^tl RDgii^uC 1 — « T \ K2tf) 

tf M^y r > 5 4 $ ixT ^ S . Z cr)m:<k 7 r v 5 
4 (i, y— if f-* yA' 2 ^w^tEIJE^ti^KttS* 

ffilfrttS 5 5,5 5 izfmZtltt-? 56lz£m 

jimMtztixm&i-&« ^ix, tmmmxn, y 
y^ \* 2 <?>±mmiw> 1 2 ^ iff±-r s m.mm% 3 

WJ^^SoT, M«4ffftyA'5 l^tt^fLT 
US. r«4£Ef+y^5 1ll -HtMPgC46^fi 
^TfcD, i<7)^PgP4 6y)WlSHy o'jy/4 9J 

K^-LfcO U y^fi4 TBttfr&jV b?L4 8 Jftl>77 
yy'5 1Ajfetl^„ -eLT. :«77yy'5 1A 

£ s y-^^^y^^coiMtiSft^ix/i^bTL (H 

[ 0 0 2 9 ] ifc. |sIS(7)/J»4E^^yA'5 1 , 5 
1 S: , y-nf f-^ y> \ 2 MS^coaffi^fiS 5 5,5 

^<r)^mzhwm.hx^h, zt>iz. y— f^i i*a 
jfrf & ^ ^ y f ^ 7 a , 9 a ^fii_^/hSy)^Ef-^ y 

^51, 5 -eix^'ix T >^yF T >7B, 9By)^g|5 
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?tim i mem t mw>Mm\z^mxfiFmtfx 

os^iiftMf&^&v^, l — if "3^ l 
[ 0 0 3 1 ] ico «fc 3 ^MMfc ifilf . fmEJi 

pm^m#xm±ittKi-^y^5 1 me 

9 BoWMWf i, z.tit>e>mte>imz*rt-LX^ 

S. iilfciO. IttiSftif5 5, 5 5. &m0^3 

a^^y^7B, 9 bo, y-if^y^ 2 F*mit 
WflJiOE^fi, EftH (PL-PN) 

^*ii#t^h^1-^^/SHffilftfK 5 5, 55, t 
USUI 3 ^ 7 B , 9 B fc:*>*>4^*Ha«5 

9 , 36*Wfcl'-iF*+ 2 OitE£r±ff £ i b iM 

y— ?' ltf/hs-ftfs. ^ot#, 

WW, SJI, flBI3P£3frffcU SEoy-^-X^ML 

xi>u-y^y;<2 ^focomfrtf^ § ^ i a t L t ^ 

[ 0 0 3 2 ] ft, *ISS»BIBT'(i, y— 1 1 OH® 

iWcPiM, y- f-J&jB<0U- 
iP'^m^ t"- AijgO ^ _4f' L T t fl^T'* £ . £ 
Oi;3&^(i, ^Uff7-f yF77B, 9BOJHHO 

y w&v y*2tpt>]mthmmt 

LT, ^^P^7B, 9B£M^Lfc#, W;t{fy- 
ff^y^2(;'J75 7-5 2^7nybS7-8M 

eissE-ri. J; a ^mm.<nv— f izn lx h^mxh & . 
gptu ^ojiH^-^-E^-f y^'5 itsa iofciTft. 

tfi^. t-^5 6«»AJU-ff^y^'2 

[ o o 3 3 ] i/i, ^mmmmxn, ^^wb, 

9B, K€0ff#3, &tf&ttSEtt«ig5 5 0J!H£^-E 
T^y^'5 ITS 0 ±aKL^ ^IfLtK^Sfc^) 



0 y y ^(Ojfjh^gfc i oil/ -if^-v y^' 2 

^m±m?)£itmz£nx. a 

coEm^i&^tt-t^xtzmm^mxfoz, . mm. 
w§*?wmit\s~^\y^2 Mzmx-tm^z, 
^tit>n&mx^mmmiz^ ^^idtc^-m^y^ 

Sl^feSioCtMJ;^, iOj;3& 
#A^^^-^-vy^-20B§R-ffiF^Stfe. 1 
ffl^JEEf-^ y^'5 1 t-^ix&« a i a ixif, i&m 
ttErf-* yA'5 1 ^m&^ft < T-Ttf . 

[ o o 3 4 3 i/i. ±m&mmmmxn, fiv— r it 
m^t^xmmuziK *mi±Mz^-f, v—f 

#xoE^AME i v kS^#x^-ir£&fc*rLT 
(EfflnTifiTifc*. Miff, U-Hf^XC0E^I^2-3m 
Eox^y-ey— re^tk, JEffl-rs c: t 

J; 0 , y—?>^ y^'2 cDBE£±tf S i i; 

[Hi ] mmmm^zm fiv-wwsl 

[02 ] ^-E^^y^'oiiiH^jiio 

[H3 ] ^-fftyAi^ffftyA'c^jiA 

[04 ] *^(?)$2^iiSH«S F2y— f'OfflfiSc 

0. 

[05 ] mmm&& F2u~-f<mam. 

1 : F2W-1f, 2 : l/-ff+V^, 3 : KIE^, 

5 : 5^121*. 6 : SEllli, 7 : 7nyb^yK 
>>, 8 : 70ybS7- 9 : "JT^^yK^, 1 0 : 

itifi- 7 f, 1 1 : u—f3fe, 1 2 : mmn 

nP. 14:4E^y^\ 14A:7^yy', 15:7?' 
>f 1 5 A : i]A m. 1 6 : V-)V, 1 7 : 

n-^, 1 8 : Wfflffit. 1 9 : ^r^X^, 2 5 : 
tt75'X#>^, 2 6 : 2 7 : ^Stt 

^'xiew, 2 s : Tfimtfmmm^ 3 0 : m^y 

7, 3 1 : *SA';k7, 3 2 : *ffiSS«, 3 3 : *SS 

3 4 : mmmm^ , 3 5 : y— r 75'x^'y 

^, 36 : y— fffZW?^ 37 : y-^'XEW, 
3 8 : y-^^'X»A«^ , 3 9 : y-1f 

4 1 : H e 4 2 : H e A/y7\ 4 3 : H e 

Mm. 4 4 : He*A8#, 4 5 : Hegig#, 4 

6 : MPS, 4 7 : O U y^'S, 4 8 : hJL 4 

9 : oyy^y 5 1 : 4Sfty^\ 5 1 a : 7^y 

y, 52 : 5 3 : X h -y^°, 5 4 : M^7 

ry, 5 5: Ett^*fiS, 5 6 : 
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